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The amount of code required to spill the live range depends on the spilling heuristic used. 
Chaitin's spilling heuristic offers some guidance in reducing the amount of spill code 
produced. However, this heuristic does not allow the partial spilling of live ranges and the 
reduction in spill code is limited to a local ... 
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A linear-scan algorithm directs the global allocation of register candidates to registers 
based on a simple linear sweep over the program being compiled. This approach to 
register allocation makes sense for systems, such as those for dynamic compilation, where 
compilation speed is important. In contrast, most commercial and research optimizing 
compilers rely on a graph-coloring approach to global register allocation. In this paper, we 
compare the performance of a linear-scan method agains ... 
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Global register allocation plays a major role in determining the efficacy of an optimizing 
compiler. Graph coloring has been used as the central paradigm for register allocation in 
modern compilers. A straightforward coloring approach can suffer from several 
shortcomings. These shortcomings are addressed in this paper by coloring the graph using 
a priority ordering. A natural method for dealing with the spilling emerges from this 
approach. The detailed algorithms for a priority-based colori ... 
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Recently researchers have proposed modeling register allocation as an integer linear 
programming (IP) problem and solving it optimally for general purpose processors [17, 
20] and for dedicated embedded systems [23]. Compared with traditional graph-coloring 
approaches, the IP-based allocators can improve a program's performance. However, the 
solution times are much slower.This paper presents an IP-based optimal register allocator 
which is much faster than previous work. We present several local a ... 
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Modern compiler transformations that eliminate redundant computations or reorder 
instructions, such as partial redundancy elimination and instruction scheduling, are very 
effective in improving application performance but tend to create longer and potentially 
more complex live ranges. Typically the task of dealing with the increased register 
pressure is left to the register allocator. To avoid introduction of spill code which can 
reduce or completely eliminate the benefit of earlier optimization ... 
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A new global register allocation technique, demand-driven register allocation, is described. 
Demand-driven register allocation quantifies the costs and benefits of allocating variables 
to registers over live ranges so that high-quality allocations can be made. Local allocation 
is done first, and then global allocation is done iteratively beginning in the most deeply 
nested loops. Because local allocation precedes global allocation, demand-driven allocation 
does not interfer ... 
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We have built a system in which the compiler back end and the linker work together to 
present an abstract machine at a considerably higher level than the actual machine. The 
intermediate language translated by the back end is the target language of all high-level 
compilers and is also the only assembly language generally available. This lets us do 
intermodule register allocation, which would be harder if some of the code in the program 
had come from a traditional assembler, out of sight of ... 
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An important function of any register allocator is to target registers so as to eliminate copy 
instructions. Graph-coloring register allocation is an elegant approach to this problem. If 
the source and destination of a move instruction do not interfere, then their nodes can be 
coalesced in the interference graph. Chaitin's coalescing heuristic could make a graph 
uncolorable (i.e., introduce spills); Briggs et al. demonstrated a conservative coalescing 
heuristic that preserves colorability. ... 
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This paper examines a problem that arises during global register allocation - 
rematerialization. If a value cannot be kept in a register, the allocator should recognize 
when it is cheaper to recompute the value (rematerialize it) than to store and reload it. 
Chaitin's original graph-coloring allocator handled simple instance of this problem 
correctly. This paper details a general solution to the problem and presents experimental 
evidence that shows its importance. 
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Though graph coloring algorithms have been shown to work well when applied to register 
allocation problems, the technique has not been generalized for processor architectures in 
which some instructions refer to individual operands that are comprised of multiple 
registers. This paper presents a suitable generalization. 
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